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^^(^^^ yC. A creping adhesive comprising an organic polymer having in tfiepol^tfriSr 
' backbone amine groups selected from primary and secondary aminegtottfysand mixtures 
thereof and a crosslinking agent for crosshnking thepplymgTto the fibrous web, said agent 
being selected from zirconium compoynds^wnerein the zirconium has a valency of plus four. 

2. An adhesiye'et5mposition as claimed in claim 1 characterized in that the organic 
polymer is selepted^om chiotsan, polyvinylamine, polyvinyl alcohol-vinyl amine and 
pol>^mifi^mide. 

n adhesive composition as claimed in claim 1 or claim 2 characterized in that 
le crosslinking agent isazIrcDniuijicompound selected frohi ammonium zirconium 
carbonate, zirconium acetylacetonate, zircomlmi^etate, zirconium carbonate, zirconium 
sulfate, zirconium phosphate, potassium zirconium cafbcyiate, zirconium sodium phosphate 
and sodium zirconium tartrate. 

4. An adhesive composition as claimed in claim 3 characterized in that the or^aiTic 
3 / polymer is selected from polyvinyl alcohol-vinyl amine copolymers of the foUowin^^/Structure: 



pi 

m 
m 





m and n have values of 1 to 99 and 99 to 1 respectively. 
\ 5. The c^iflg~aaiTesive~a£clai^^ m and n have values of 1 to 99 and 2 

1 20 respectively. ^^""-"-v^ 

6. A process for the manufacture of creping adnfesives onthe_dryiiig-9tr^ 
paper drying machines comprising chargin^fo-rfe:iT5ated drying surface at about the same time 
but from separate.soufeeS'organic polym^S^vitJ^in the polymer backbone amine groups 
sel^ctedlTom primary and secondary amine groups and mixtures thereof and a crosslinking 
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^selected from zirconium 



agent for crosslinking the polymer to the fibrous web said agent 1 
compounds having a value of plus four. 

7. The process of claim 6 vi'herein the drying machin6 is a Yankee. 

8. The process of claim 6 or claim 7 characterized/n that the organic polymer is 
selected from chitosan, polyvinylamine, polyvinylalcohol-vinylamine and polyaminoamide. 

9. The process of claim 8 characterized in tha/the organic polymer is selected 
from polyvinyl alcohol-vinylamine copolymers of the foUbwing structure: 



H2C' 



H2C — CH 



NH2 



wherein m and n have values of 1 to 99 and/99 to 1 respectively. 

10. The process of claim 9 wjj^rein m and n have values of 1 to 99 and 2 to 20 
respectively. 

1 1 . The process of clainoj^^ wh^in the organic polymer is dissolved in water 
wherein the liquid component is ab^ut 98 to 99% by weight of the total mixture. 

12. The process of claim 6 wherein the weight ratio of the zirconium containing 
crosslinking agent to the organia polymer is about 4:1 . 

13. The process ofyclaim 6 wherein the weight ratio of the zirconium containing 
crosslinking agent to the organic polymer is about 0.05:1 to about 2:1. 

14. The procesyof claim 6 wherein the total solid content of the organic polymer 
and the zirconium compound crosslinking agent is kept in the range of about 0.01 to 0.5 
percent by weight basecyon the total weight of the fiber. 

15. The protess of claim 14 wherein the total solid content of the organic polymer 
and the zirconium compound crosslinking agent is kept in the range of about 0.03 to 0.2 
percent by weight based on the total weight of the fiber. 

1 6. The/adhesive of claim 1 or claim 2 applied in the range of about 0. 1 to 0.8 
pounds of the adhesive for each ton of cellulose fiber in the presence of a softener/debonder 
applied in the rajige of about one (1) to ten (10) pounds per ton of cellulosic fiber wherein the 
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treated fiber exhibits a peel force of about 300 to 500 grams per 12 inches when measured on a 
paper machine having a speed of less than one hundred fifty feet pemninute. 

17. The adhesive of claim 16 wherein the softener/debOTider is selected from the 
group consisting of imidazolines, amido amine salts, linear amidO amines, tetravalent 
ammonium salts, and mixtures thereof. 

18. The adhesives of claim 17 wherein the softei]i^r has the following structure: 

[(RC0)2EDAJH) 

19. The adhesive of claim 16 wherein the soffener has the following structure: 

[(RCONHCH2CH2)2W']HX 

20. The adhesive of claim 17 wherein th^ softener/debonder is a mixture of linear 
amido amines and imidazolines of the following structure: 



(i) 



(ii) 



OH / HX^ HO 

Ci7H33-C-N-CH/CH2-N®-CH2-CH2-N-C-Ci7H33 

R' 

and 

CH2-CH2 
X' / I 
12-CH2-N® N 



C17H33 



wherein X is an anion. 



2 1 . The creping Adhesive manufactured by the process of claim 6. 

22. The creping adhesive manufactured by the process of claim 8. 

23. The creping adhesive manufactured by the process of claim 9. 

24. The crering adhesive manufactured by the process of claim 1 1 or claim 12. 

25. The crelping adhesive manufactured by the process of claim 13 or claim 14. 
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